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ANTI-STICKING AND DAGNOSTIC 
STRATEGY FOR EXHAUST SYSTEMIVALVES 

TECHNICAL FIELD 

The present disclosure relates generally to engine systems 
with electronically controlled valves located in the exhaust 
system, and more particularly to proactive diagnostics to 
detect and avoid stuck closed valve fault conditions. 

BACKGROUND 

Today’s engine systems are often equipped with one or 
more turbochargers, an exhaust gas circulation system and 
electronically controlled Valves in the exhaust system to con 
trol compressor bypass pathways, turbine bypass pathways, 
mass flow rate of exhaust gas recirculated and other known 
control features. An exhaust pathway that avoids the turbine is 
often controlled by what is termed in the art as a wastegate 
valve. For instance, when boost pressure approaches some 
predetermined maximum or there is a risk of turbine over 
speed, the wastegate valve may be opened to channel exhaust 
directly from the exhaust manifold toward the tailpipe, with 
out imparting energy to the turbocharger. Due to varying 
temperatures and the constituents in the engine exhaust, these 
valves can accumulate a build-up of hydrocarbons, soot and 
other compounds that inhibit proper operation to the extent 
that the valve can sometimes be stuck closed. In an effort to 
prevent valves located in the exhaust system from becoming 
stuck closed, the art recognizes various strategies for exercis 
ing the valve to inhibit sticking. For instance, U.S. Patent 
Publication 2009/0164106 teaches opening and closing an 
EGR valve when the engine ignition is on but the engine is not 
running in order to inhibit sticking after the engine begins 
operation. While maybe not true for all valves, such as valves 
controlling exhaust gas recirculation, a stuck closed waste 
gate valve can potentially lead to catastrophic turbocharger or 
engine failure. 
The present disclosure is directed toward one or more of 

the problems set forth above. 

SUMMARY 

In one aspect, an engine system includes an exhaust system 
fluidly connected to an electronically controlled engine. The 
exhaust system has a first pathway through a turbine of a 
turbocharger, and a second pathway that bypasses the turbine. 
An electronically controlled wastegate valve is biased to 
close the second pathway. At least one electronic controller is 
in communication with the electronically controlled engine 
and the electronically controlled wastegate valve. The elec 
tronic controller is configured to execute a wastegate diag 
nostic algorithm to detect a stuck closed fault condition of the 
electronically controlled wastegate valve, and derate the elec 
tronically controlled engine in response to detection of a 
stuck closed fault condition of the electronically controlled 
wastegate valve. 

In another aspect, a method of operating an engine system 
includes detecting a stuck closed fault condition of an elec 
tronically controlled wastegate valve. The electronically con 
trolled engine is derated responsive to detection of the stuck 
closed fault condition of the electronically controlled waste 
gate valve. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic view of an engine system according 
to one aspect of the present disclosure; and 
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2 
FIG. 2 is a software flow diagram for carrying out the logic 

of detecting and logging a stuck closed valve condition 
according to the present disclosure. 

DETAILED DESCRIPTION 

Referring to FIG. 1, one example engine system 10 accord 
ing to the present disclosure is shown. Engine system 10 
includes an electronically controlled engine 11 that is fluidly 
connected to an exhaust system 12. In the illustrated embodi 
ment, engine 11 is a sixteen cylinder large bore compression 
ignition engine whose operation is controlled by an electronic 
controller 13. One aspect of engine control being operation of 
electronically controlled fuel injectors (not shown) associ 
ated with each of the individual large bore cylinders 19, which 
may have a bore size in excess of 140 millimeters each. Also, 
in the illustrated embodiment, electronically controlled 
engine 11 has a V configuration with two separate banks of 
eight engine cylinders. Thus, Engine 11 has a first exhaust 
manifold 31 and a second exhaust manifold 32 that can be 
considered portions of exhaust system 12 that terminates at a 
tailpipe 35. Although not required, a balance tube 33 may 
fluidly connect the two exhaust manifolds 31 and 32. 

Engine system 10 may include a pair of turbochargers 15a 
and 15b that are associated with the respective exhaust mani 
folds 31 and 32. Thus, exhaust from manifold 31 passes 
through a turbine 16a of turbocharger 15a before being chan 
neled in a turbine exhaust 28a through an aftertreatment 
system, which may include a diesel particulate filter 34, 
before arriving at tailpipe 35. Likewise, exhaust from second 
manifold 32, and maybe additional exhaust from manifold 31 
through balance tube 33, passes through a turbine 16b of 
turbocharger 15b before being channeled to an exhaust after 
treatment system by turbine exhaust 28b. Turbochargers 15a 
and 15b also include compressors 17a and 17b that receive 
incoming ambient air 50a and 50b and pressurize the same 
before channeling the compressed air to aftercooler 44. Out 
put air from the aftercooler 44 may be mixed with recirculated 
exhaust gas at mixers 43a and 43b before being channeled to 
respective intake manifolds 45a and 45b. In the illustrated 
embodiment, exhaust gas recirculation is provided by seven 
cylinders in the exhaust manifold 32, and the rate of exhaust 
gas circulation is partially controlled by an exhaust restriction 
valve 48 in a known manner. The recirculated exhaust gas 
may be cooled at coolers 41 before passing through an EGR 
cold valve 42 on the way to mixers 43a and 43b. 

Apart from controlling Engine 11, electronic controller 13 
is also in control communication with an electronically con 
trolled wastegate valve 30 and an electronically controlled 
compress bypass valve 55. Electronically controlled waste 
gate valve 30 may be biased to a closed position but open in 
response to an open signal transmitted from electronic con 
troller 13. Thus electronically controlled wastegate valve 30 
is normally biased closed, but may be opened by any suitable 
actuator, including but not limited to electrical actuators, 
pneumatic actuators, and hydraulic actuators. When closed, 
exhaust travels a first pathway 20 through turbine 16. When 
wastegate valve 30 is open, exhaust travels a second pathway 
22 directly from balance tube 33 to the exhaust aftertreatment 
system that is represented by diesel particulate filter 34. For 
instance, wastegate valve 30 might be opened to avoid a 
turbine overspeed condition, to reduce boost pressure or any 
other reason known in the art. Because electronically con 
trolled wastegate valve 30 is normally closed, and continu 
ously exposed to hydrocarbon build-up, there is a risk that the 
build-up can cause the valve to be stuck in a closed position. 
Electronically controlled wastegate valve 30 may utilize any 
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known actuator to move from a closed position to an open 
position, and any known sensor for communicating valve 
condition to electronic controller 13 in a known manner. The 
valve condition sensor may be as simple as one bit of infor 
mation relating to open or closed, or may have any desired 
granularity to also detect partially opened valve conditions 
without departing from the present disclosure. All versions of 
the present disclosure include one or more electronically 
controlled wastegate valves that allow exhaust to be chan 
neled through a second pathway 22 that avoids a turbocharger 
(s) 15. Thus, the present disclosure contemplates an engine 
system with any number of turbochargers with or without 
exhaust gas recirculation and any number of electronically 
controlled wastegate and/or bypass valves that permit the 
exhaust or air to bypass one or more of the turbochargers 
and/or engine, respectively. 
The compress bypass valve 55 allows the electronic con 

troller 13 to directly fluidly connect aftercooler 44 to balance 
tube 33 via a bypass passageway 47. Thus, air from after 
cooler 44 may be directed along a first pathway 56 through 
compressor 17, through aftercooler 44 and into engine 11 via 
a respective intake manifold 45. When electronically con 
trolled compress bypass valve 55 is open, a second pathway 
57 fluidly connects aftercooler 44 directly to balance tube 33 
to bypass engine 11. Like wastegate valve 30, compress 
bypass valve 55 is normally closed, and thus is also exposed 
to hydrocarbon build up on the downstream side of the valve 
where it connects to balance tube 33. Electronically con 
trolled compress bypass valve 55 may include any suitable 
actuator for opening the valve from a normally closed posi 
tion to an open position, and may include a valve condition 
sensor that communicates the valve position to electronic 
controller 13 with any desired level of granularity, ranging 
from a simple open or closed indicator to a sensor that actu 
ally senses a continuum of different valve positions. 

Referring to FIG. 2, a flow diagram illustrates a small 
fraction of the software executed by electronic controller 13 
when engine system 10 is in operation. After start box 80, the 
engine system 10 is operated as rated at box 81. When oper 
ated in a rated condition, engine system 10 has its full rated 
maximum power available. Electronic controller 13 may be 
configured to execute a diagnostic opportunity detection 
algorithm 70 by executing a query 82 to determine whether a 
diagnostic opportunity is available. In general, according to 
the present disclosure a diagnostic opportunity means that the 
engine is operating in a condition where the exhaust valve 
(e.g., wastegate valve 30 or compress bypass valve 55) is 
normally closed, and there is no need for boost pressure or 
opening the exhaust valve will not significantly degrade from 
a desired boost level. For instance, a diagnostic opportunity 
could be during low idle conditions when there is no need for 
boost. Another diagnostic opportunity according to the 
present disclosure could be when electronic controller is 
commanding Zero fueling. Such as when a machine equipped 
with engine system 10 is coasting downhill. Another diagnos 
tic opportunity might be when electronic controller 13 
requests a large deceleration of engine 11, Such as a decelera 
tion change of maybe 500 RPM. In such a case, the open 
signal may be transmitted to the exhaust valve 33, 55 while 
the engine is decelerating, and may actually assist in the 
deceleration. Other less desirable diagnostic opportunities 
might occur during low boost levels combined with low fuel 
ing levels such that opening one or both of the exhaust valve 
33 and 55 will not significantly degrade from a desired boost 
level. Those skilled in the art will appreciate that the diagnos 
tic opportunity query 82 is only executed when engine system 
10 is running, the valve to be diagnosed is in its normally 
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4 
closed position and the other opportunity conditions dis 
cussed above are met. If query 82 returns a negative, the 
Software will loop back and continue to operate engine sys 
tem 10 in a rated condition. If the diagnostic opportunity 
query returns a yes, electronic controller 13 will execute a 
valve diagnostic algorithm 75 with respect to each exhaust 
valve. For instance, electronic controller may execute valve 
diagnostic algorithm 75 for each of the exhaust valves in 
question in series, or in parallel without departing from the 
present disclosure. At box 83, an open signal is communi 
cated from electronic controller 13 to the valve in question, 
such as wastegate valve 30 or compress bypass valve 55. At 
query 84, electronic controller 13 reads the valve condition 
sensor and determines whether the valve is indeed open. If the 
query 84 returns yes, the open signal to the valve is discon 
tinued at box 88, and at box 89 the software loops back to 
continue engine operation as rated at box 81. If the valve 
opening query 84 returns a no, electronic controller 13 logs a 
stuck closed valve fault in memory at box 86, the open signal 
is discontinued and the engine is derated. At box 87, the 
engine is operated as derated and the logic flow diagram ends 
at box 90. As used in the present disclosure, the term derated 
means that engine system 10 is allowed to operate at any 
condition that does not require the valve in question to open, 
which typically is less than its rated maximum power, until 
the stuck closed valve condition is remedied. In other words a 
derated engine according to the present disclosure means that 
engine system 10 operation will be prevented from entering a 
range where the electronic controller 13 would command the 
valve in question to open, which typically occurs at higher 
speed and load conditions for engine 11. Thus, the engine 
may continue to operate at full power after a fault is detected, 
but will reduce available power when there is a need to open 
the valve in question to avoid engine and/or turbocharger 
damage. When implemented, the valve diagnostic algorithm 
75 may be executed sequentially for the electronically con 
trolled wastegate valve 30 followed by the electronically con 
trolled compress bypass valve 55. Either valve being found in 
a stuck closed position can cause the engine to be derated until 
the valve stuck closed default condition is remedied in a 
known manner. However, the derated range of available 
operation of engine 11 may be different depending on which 
valve is stuck closed. In some instances, continued operation 
of the engine may relieve the stuck closed valve condition 
without any outside intervention. Otherwise, servicing by a 
technician may be necessary in order to remedy the stuck 
closed valve condition and reset the fault condition to return 
the engine to rated operation. 

INDUSTRIAL APPLICABILITY 

The present disclosure finds potential application in any 
engine System (e.g. compression ignition, sparkignition, etc.) 
that includes one or more electronically controlled exhaust 
valves that are normally closed and may become stuck closed 
due to the build up of hydrocarbons, soot and other com 
pounds in the exhaust. The present disclosure finds specific 
application in large bore compression ignition engines where 
opening of the exhaust valve may be necessary during certain 
engine operating conditions in order to avoid risks associated 
with catastrophic turbocharger or engine failure. The present 
disclosure finds potential application in any engine system 
that includes an exhaust valve that may become stuck closed 
and the engine system has any of a wide variety of system 
configurations that may or may not include exhaust gas recir 
culation, and may or may not include one or more turbocharg 
ers in series or parallel, etc. In all versions of the present 
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disclosure the exhaust valve in question is electrically con 
trolled to move to an open position, and includes some sensor 
or other means (e.g. inferred from other sensors) for commu 
nicating the valve condition to the electronic controller for 
execution of the valve diagnostic algorithm according to the 
present disclosure. 
The present disclosure advantageously utilizes a valve 

diagnostic algorithm to detect a stuck closed valve condition 
before there is a need to open the valve in question. While this 
is important, the diagnostic activity may proactively inhibit 
Sticking problems by exercising the valve to open when to do 
so would not undermine current engine operation conditions, 
Such as significantly effecting boost pressure. Thus, depend 
ing upon the particular application, engineers may be more or 
less aggressive in deciding what constitutes a diagnostic 
opportunity according to the present disclosure. In those 
applications where build up may occur more rapidly and a 
stuck closed valve condition may be more likely to occur, the 
Software might be implemented to look for as many diagnos 
tic opportunities as possible to exercise the valve between 
open and closed positions more often than in instances where 
valve closed stuck conditions are extremely rare. For 
instance, one application might only choose to encode a diag 
nostic opportunity as corresponding to electronic controller 
13 requesting a deceleration of engine 11 greater than some 
determined RPM, such as 500 RPM. In other instances, the 
diagnostic opportunity algorithm may be encoded to execute 
the valve diagnostic algorithm in regular intervals during idle 
conditions, when a large engine deceleration is requested, 
when Zero fueling is requested and look for other opportuni 
ties such as low boost and low fueling conditions to exercise 
the exhaust valves, especially if a counter has determined that 
the valves have been closed for some extended duration. For 
instance, if electronic controller 13 is programmed to keep 
track of time past since the last time the respective exhaust 
valve was open, the diagnostic opportunity algorithm may 
include programming to expand opportunities to low boost 
and low fueling conditions to help proactively ensure that the 
valve does not become stuck closed. Thus, during normal 
operation, if the diagnostic opportunity algorithm 70 provides 
enough opportunities to execute the valve diagnostic algo 
rithm 75, the valve should be regularly exercised so that 
hydrocarbon, soot and other compound build up never 
reaches a point where the valve becomes stuck closed and a 
fault condition is actually detected and acted upon to derate 
engine system 10. When the valve diagnostic algorithm 75 is 
acting upon wastegate valve 30, that logic may be considered 
as a wastegate diagnostic algorithm according to the present 
disclosure. In addition, when the valve diagnostic algorithm 
75 is acting upon the compress bypass valve 55, the algorithm 
may be characterized as a compress bypass valve diagnostic 
algorithm without departing from the present disclosure. 

Although the present disclosure has been illustrated in the 
context of valves that are biased toward a closed position, the 
present disclosure also contemplates systems in which the 
valves are biased to a partially or fully open position Such that 
the valve must be actuated to be moved to a closed position. In 
Such a case, during normal operation when the valve is nor 
mally closed, the actuator for the respective valve would be 
actuated to maintain the same closed until the controller 
determined that the valve was in need of being opened. As 
used in the present disclosure, "communicating an open sig 
nal to a valve that is biased to an open or partially opened 
position means discontinuing a signal that actuates the valve 
to a closed position. Likewise, the phrase “discontinuing an 
open signal to a valve that is biased to an open or partially 
open position means communicating a signal to the valve 
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6 
actuator to cause the valve to close. Thus, valves that need no 
actuation energy in order to open would also fall within the 
present disclosure. 

It should be understood that the above description is 
intended for illustrative purposes only, and is not intended to 
limit the scope of the present disclosure in any way. Thus, 
those skilled in the art will appreciate that other aspects of the 
disclosure can be obtained from a study of the drawings, the 
disclosure and the appended claims. 

What is claimed is: 
1. An engine system comprising: 
an electronically controlled engine; 
an exhaust system fluidly connected to the engine having 

first pathway through a turbine of a turbocharger, and a 
second pathway that bypasses the turbine, and including 
an electronically controlled wastegate valve to close the 
second pathway; 

at least one electronic controller in communication with 
the electronically controlled engine and the electroni 
cally controlled wastegate valve, the at least one elec 
tronic controller configured to execute a wastegate diag 
nostic algorithm to detect a stuck closed fault condition 
of the electronically controlled wastegate valve and der 
ate the electronically controlled engine in response to a 
detection of the stuck closed fault condition of the elec 
tronically controlled wastegate valve; and 

wherein the at least one electronic controller is further 
configured to execute a diagnostic opportunity detection 
algorithm to detect a diagnostic opportunity window, 
and to execute the wastegate diagnostic algorithm in 
response to a detection of the diagnostic opportunity 
window. 

2. The engine system of claim 1 wherein the wastegate 
diagnostic algorithm is configured to: 

communicate an open signal to the electronically con 
trolled wastegate valve; 

receive a wastegate configuration signal while communi 
cating the open signal; and 

either log a stuck closed fault condition of the electroni 
cally controlled wastegate valve in response to the 
wastegate configuration signal indicating a closed 
wastegate condition, or to discontinue the open signal in 
response to the wastegate configuration signal indicat 
ing an open wastegate condition. 

3. The engine system of claim 2 wherein the diagnostic 
opportunity window corresponds to a requested engine decel 
eration greater than a predetermined RPM. 

4. The engine system of claim 3 wherein the electronically 
controlled engine has a bore size greater than one hundred 
forty millimeters. 

5. An engine system comprising: 
an electronically controlled engine; 
an exhaust system fluidly connected to the engine having 

first pathway through a turbine of a turbocharger, and a 
second pathway that bypasses the turbine, and including 
an electronically controlled wastegate valve to close the 
second pathway; 

at least one electronic controller in communication with 
the electronically controlled engine and the electroni 
cally controlled wastegate valve, the at least one elec 
tronic controller configured to execute a wastegate diag 
nostic algorithm to detect a stuck closed fault condition 
of the electronically controlled wastegate valve and der 
ate the electronically controlled engine in response to a 
detection of the stuck closed fault condition of the elec 
tronically controlled wastegate valve; 
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an intake system with a first pathway through a compressor 
of the turbocharger and into the engine; a second path 
way that bypasses the engine into the exhaust system; 
and including an electronically controlled compress 
bypass valve to close the second pathway; and 

the at least one electronic controller being in communica 
tion with the electronically controlled compress bypass 
valve, the at least one electronic controller configured to 
execute a compress bypass diagnostic algorithm config 
ured to detect a stuck closed fault condition of the elec 
tronically controlled compress bypass valve, and to der 
ate the electronically controlled engine responsive to 
detection of the stuck closed fault condition of the elec 
tronically controlled compress bypass valve. 

6. The engine system of claim 5 wherein the at least one 
electronic controller is further configured to execute a diag 
nostic opportunity detection algorithm to detect a diagnostic 
opportunity window, and to execute the wastegate diagnostic 
algorithm and the compress bypass diagnostic algorithm in 
response to a detection of the diagnostic opportunity window; 
and 

the diagnostic opportunity window corresponding to an 
engine operation condition corresponding to a normally 
closed wastegate valve and normally closed compress 
bypass valve. 

7. The engine system of claim 6 wherein the wastegate 
diagnostic algorithm is configured to: 

communicate an open signal to the electronically con 
trolled wastegate valve; 

receive a wastegate configuration signal while communi 
cating the open signal; and 

either log a stuck closed fault condition of the electroni 
cally controlled wastegate valve in response to the 
wastegate configuration signal indicating a closed 
wastegate condition, or discontinue the open signal in 
response to the wastegate configuration signal indicat 
ing an open wastegate condition, and wherein the com 
press bypass diagnostic algorithm is configured to: 

communicate an open signal to the electronically con 
trolled compress bypass valve; 

receive a compress bypass configuration signal while com 
municating the open signal; and 

either log a stuck closed fault condition of the electroni 
cally controlled compress bypass valve in response to 
the compress bypass configuration signal indicating a 
closed compress bypass condition, or discontinue the 
open signal in response to the compress bypass configu 
ration signal indicating an open compress bypass con 
dition. 

8. The engine system of claim 7 wherein the diagnostic 
opportunity window corresponds to a requested engine decel 
eration greater than a predetermined RPM. 

9. The engine system of claim 8 wherein the electronically 
controlled engine has a bore size greater than one hundred 
forty millimeters. 

10. A method of operating an engine system that includes 
an electronically controlled engine; an exhaust system fluidly 
connected to the engine having a first pathway through a 
turbine of a turbocharger, and a second pathway that bypasses 
the turbine, and including an electronically controlled waste 
gate valve to close the second pathway; and at least one 
electronic controller in control communication with the elec 
tronically controlled engine and the electronically controlled 
wastegate valve, and the method comprising the steps of: 

detecting a stuck closed fault condition of the electroni 
cally controlled wastegate valve; 
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8 
derating the electronically controlled engine responsive to 

detection of the stuck closed fault condition of the elec 
tronically controlled wastegate valve; 

detecting a diagnostic opportunity window; 
executing a wastegate diagnostic algorithm responsive to 

detection of the diagnostic opportunity window; 
the step of detecting a stuck closed fault condition is per 

formed responsive to executing the wastegate diagnostic 
algorithm; and 

the diagnostic opportunity window corresponding to an 
engine operation condition corresponding to a normally 
closed wastegate valve and normally closed compress 
bypass valve. 

11. The method of claim 10 wherein executing the waste 
gate diagnostic algorithm includes: 

communicating an open signal to the electronically con 
trolled wastegate valve; 

receiving a wastegate configuration signal while commu 
nicating the open signal; and 

logging a stuck closed fault condition of the electronically 
controlled wastegate valve responsive to the wastegate 
configuration signal indicating a closed wastegate con 
dition, or discontinuing the open signal responsive to the 
wastegate configuration signal indicating an open 
wastegate condition. 

12. The method of claim 11 wherein the step of detecting 
the diagnostic opportunity window includes detection of a 
decrease in desired engine speed greater than a predetermined 
RPM. 

13. The method of claim 12 wherein the step of executing 
the wastegate diagnostic algorithm is performed while the 
electronically controlled engine is decelerating. 

14. The method of claim 10 wherein the engine system 
includes an intake system with a first pathway through a 
compressor of the turbocharger and into the engine, a second 
pathway that bypasses the engine into the exhaust system, and 
including an electronically controlled compress bypass valve 
to close the second pathway, and the at least one electronic 
controller being in control communication with the electroni 
cally controlled compress bypass valve; and the method 
including the steps of 

detecting a stuck closed fault condition of the electroni 
cally controlled compress bypass valve; and 

derating the electronically controlled engine responsive to 
detection of the stuck closed fault condition of the elec 
tronically controlled compress bypass valve. 

15. The method of claim 14 including detecting a diagnos 
tic opportunity window; 

executing a compress bypass diagnostic algorithm and a 
wastegate diagnostic algorithm responsive to detection 
of the diagnostic opportunity window; 

the step of detecting a stuck closed fault condition of the 
compress bypass valve is performed responsive to 
executing the compress bypass diagnostic algorithm; 

the step of detecting a stuck closed fault condition of the 
wastegate valve is performed responsive to executing 
the wastegate diagnostic algorithm; and 

the diagnostic opportunity window corresponding to an 
engine operation condition corresponding to a normally 
closed wastegate valve and normally closed compress 
bypass valve. 

16. The method of claim 15 wherein executing the waste 
gate diagnostic algorithm includes: 

communicating an open signal to the electronically con 
trolled wastegate valve; 
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receiving a wastegate configuration signal while commu 
nicating the open signal to the electronically controlled 
wastegate valve; and 

logging a stuck closed fault condition of the electronically 
controlled wastegate valve responsive to the wastegate 
configuration signal indicating a closed wastegate con 
dition, or discontinuing the open signal responsive to the 
wastegate configuration signal indicating an open 
wastegate condition; and executing the compress bypass 
diagnostic algorithm includes: 

communicating an open signal to the electronically con 
trolled compress bypass valve; 

receiving a compress bypass configuration signal while 
communicating the open signal to the electronically 
controlled compress bypass valve; and 

logging a stuck closed fault condition of the electronically 
controlled compress bypass valve responsive to the 
compress bypass configuration signal indicating a 
closed compress bypass condition, or discontinuing the 
open signal to the electronically controlled compress 
bypass valve responsive to the compress bypass configu 
ration signal indicating an open compress bypass con 
dition. 

17. The method of claim 16 wherein the step of detecting 
the diagnostic opportunity window includes detection of a 
decrease in desired engine speed greater than a predetermined 
RPM. 

18. The method of claim 17 wherein the step of executing 
the wastegate diagnostic algorithm and executing the com 
press bypass diagnostic algorithm is performed while the 
electronically controlled engine is decelerating. 
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